A feasibility study of high intensity focused ultrasound for liver biopsy hemostasis.
This study was conducted to demonstrate the feasibility of high intensity focused ultrasound (HIFU) application to control post-liver-biopsy hemorrhage. Anesthetized Yorkshire pigs (n = 3; mean weight = 23.0 kg) were used and the liver organ was exposed surgically by an open laparotomy. Core biopsies were performed on the hepatic parenchyma with 14-gauge (n = 41) and 18-gauge (n = 33) core biopsy needles. The focus of HIFU (4.23 MHz) field was applied for 15 to 45 s to the needle entry site in the liver immediately after needle retraction. Blood loss from a biopsy site was determined using surgical sponges as absorbent applied at the site. Mean blood loss for control sites was 6.16 g (14-gauge, n = 20) and 1.22 g (18-gauge, n = 10). Virtually no blood loss was measured for biopsies after HIFU application (n = 44) for using needles of both sizes. Our results indicate that intraoperative HIFU application could successfully induce hemostasis after liver biopsy in a porcine model.